I. Introduction
As the core of solid-state lighting, LED (Light Emitting Diodes) with its energy saving, environmental protection, long life, strong structure of the unique advantages rapid access to the field of lighting, a new generation of "green lighting" [1] .In the preparation of white LED, the most mainstream way is to use LED chip to stimulate the yellow phosphor YAG: Ce3 +,to produce white [2] .In the practical application, the two are usually used after packaging, but the packaging process is cumbersome, complex technology, resulting in the test phosphor luminous efficiency, external quantum efficiency and energy efficiency and some performance parameters, because the packaging technology is not perfect, So that the measured performance parameters of the phosphor is not accurate. Therefore, this paper uses the blue LED chip to directly stimulate the yellow phosphor YAG: Ce3 + way, the phosphor luminous efficiency, external quantum efficiency and energy efficiency and other performance parameters were measured, and analysis of the two different excitation methods. The measurement system uses the integration of the ball, spectrometer, fiber and computer hardware facilities, respectively, two different ways to stimulate the excitation [3] ,And the measured luminous spectrum of the comparison, the use of the relevant formula to calculate the two ways of the luminous efficiency of the phosphor, the external quantum efficiency and energy efficiency, Finally, it is concluded that when the LED chip is used to directly excite the phosphor, the external quantum efficiency and energy efficiency of the phosphor are higher, the luminescent performance of the phosphor is stronger, which provides a reference for the better application of LED light source.
Led Phosphor Performance Measurement Principal
Many parameters can characterize the performance of phosphors used in white LEDs, such as spectral distribution, relative brightness, conductivity, etc. In general, the relative brightness is chosen as the evaluation standard for its luminous efficiency. The relative brightness is the ratio of the brightness of the sample phosphor to the brightness of the standard phosphor. It is only applicable to the evaluation of two color temperature and spectral distribution similar to the phosphor The performance. But the actual characterization of this method is not strong, the need for reference to the standard phosphor, and the standard phosphor is not easy to obtain, the preparation, storage conditions demanding. When the two kinds of phosphor color temperature, spectral power distribution is very different, the relative brightness to lose the actual measurement of significance. Therefore, in practical cases, with the luminous efficiency, external quantum efficiency and energy efficiency to assess the optical properties of phosphor [4] [5] . The luminous efficiency of phosphors ηL: The ratio of the luminous flux value ΦV (lm) generated after stimulating the "human eye" to the optical power of the light source ΦE (mW) for exciting the phosphor is stimulated by the light radiation flux emitted by the phosphor stimulated by a certain band, The unit is lm / W. 
The external quantum efficiency of the phosphor ηQ: Refers to the light stimulation in a certain band, the phosphor stimulated by the emitted light in the number of photons and the amount of photons contained in the ratio. 1  is the wavelength range of the excitation spectrum [6] .
II. Experiment
This experiment uses the integrating sphere, the astronomical photoelectric SSP8810-S light color thermoelectric comprehensive test system and the computer and so on equipment measurement system, as shown in Figure 1 .The system is divided into three parts: integrating sphere system,SSP8810-S light color thermoelectric integrated test system, computer measurement system [7] .Excitation light source using 1W high-power blue LED chip, phosphor using YAG: Ce3 + as a test object, in order to ensure its stability, the need to solder blue LED chip on the six-foot aluminum plate [8] . Figure 2 shows the LED lamp beads used in the direct illumination measurement before encapsulation. Figure 3 shows the lamp beads used to encapsulate the LED chip and the phosphor. In this experiment, the luminous performance of the phosphor was measured in four steps:
一．Test single blue LED chip, respectively, at 50mA, 100mA, 200mA, 300mA, 400mA, 500mA and other current under the spectral power distribution map;
二．The blue phosphor was directly excited by the blue LED chip to measure the white power emitted by the excited phosphor, and the spectral power distribution at 50mA, 100mA, 200mA, 300mA, 400mA, 500mA and other current [9] ;
三．The blue power LED chip and phosphor package [10] , measured after the package issued by the white light, at 50mA, 100mA, 200mA, 300mA, 400mA, 500mA and other current under different spectral power 四．Compared with the above two methods of spectral power distribution map, the luminous efficiency of the phosphor, the external quantum efficiency and energy efficiency trends, analysis of which way the phosphor luminescent performance is more superior. Figure 4 shows the excitation spectra of blue LEDs at 50mA, 100mA, 200mA, 300mA, 400mA, 500mA drive current. According to the spectrum, it can be seen that the luminous intensity of the spectrum increases with the increase of the driving current. When the current is small, the increase of the luminous intensity is much larger than that in the case of large current. This is because with the test time, LED chip junction temperature will gradually increase, the chip heat gradually increased, resulting in a substantial increase in thermal power, while the increase in optical power has gradually slowed down [11] . Figure 5 for different values of the drive current, the blue LED chip directly excited yellow phosphor after the white light spectrum. Figure 6 for the different values in the drive current, the blue LED chip and yellow phosphor package, the white light spectrum. The two spectra are composed of two parts, one part of the blue LED emission spectrum; the other part of the blue light is excited by the phosphor after conversion to yellow light spectrum. In contrast to Figure 5 , we can clearly find that the spectral intensities in Figure 6 are weaker than those in Figure 5 . The reason is that in the packaging process, the use of packaging materials bisphenol A type epoxy resin in the case of light will be oxidized, resulting in its light transmittance decreased [12] , by its impact, resulting in white LED after packaging Spectral energy is too small. 
III. Experimental Results And Analysis
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Measure the spectrum of the white LED emitted after encapsulation
The calculation of phosphor luminous efficiency, external quantum efficiency, energy efficiency is related to the blue excitation spectrum and the emission spectrum of the phosphor. Calculating the luminous efficacy, external quantum efficiency, and energy efficiency of the phosphor requires subtracting the remaining unconverted blue spectral portion of the excitation spectrum. Figure 7 shows the excitation spectrum of the phosphor, which is obtained by subtracting the unconverted blue spectrum from the mixed spectrum. Figure 7 Excitation spectra of phosphors Figure 8 shows a comparison of external quantum efficiency and energy efficiency in two measurement modes； Figure 9 shows the comparison of luminous efficacy in two measurement modes.As can be seen from the figure, the three are generally on the increase in the trend, in the case of small current increase in the more obvious range, in the case of high current tends to be gentle, indicating that the yellow phosphor in the high current The case of light-emitting characteristics more sensitive. And compared to the two plans can be found, blue LED chip and phosphor package after the three efficiency than the direct use of direct excitation phosphor powder obtained in the three high efficiency values. This is because the epoxy resin material used under the packaging effect of light absorption, resulting in the package after the test of the luminous efficiency of the phosphor, the external quantum efficiency, energy efficiency is low. 
Comparison of External Quantum Efficiency, Energy Efficiency and Luminous Efficiency of Phosphor under Different Values of Current
IV. In Conclusion
LED as a new, energy saving and environmental protection of the "green light", with many advantages, its application prospects are further expanded, and the luminous characteristics of the phosphor is an important factor affecting the performance of LED lights. At present, there are many test systems and test methods for phosphors. Aiming at the shortcomings of traditional LED chip and phosphor packaging technology, this paper uses LED chip to direct the way of phosphor, using the integrating sphere collection device, tested 50mA, 100mA, 200mA, 300mA, 400mA, 500mA and other different current Blue and white light spectrum, and with the traditional LED chip and phosphor packaging way to compare, when the LED chip with direct exposure to the phosphor, the luminous efficiency, external quantum efficiency and energy efficiency is higher, the measured luminescence Better performance. But to be more accurate test of the optical properties of phosphor, still need to further improve and improve the test method, such as the implementation of LED light source temperature control, the LED light source has been working at a specific temperature; It is possible to change the propagation path of the light source in the integrating sphere to change the propagation path of the light source.To test the luminous efficiency, external quantum efficiency and energy efficiency of the phosphor under different excitation distances, it can more accurately characterize the optical performance of the phosphor and promote the LED industry The development of LED more widely used.
